Electroreductive desorption of a highly ordered self-assembled monolayer (SAM) formed by the araliphatic thiol (4-(4-(4-pyridyl)phenyl)phenyl)methanethiol leads to a concurrent rapid hydrogen evolution reaction (HER).
Introduction
In most cases, the rate of an interfacial chemical reaction is reduced by 9 the presence of adsorbates because of their blocking of active sites on the 10 surface, as has been shown, e.g., for the oxygen reduction reaction (ORR) on 11 Au(111) [9, 12, 13] . If the adsorbate blocks the active sites through covalent 12 bonds, such a rate decrease is also expected for the HER. On the other hand, 
27
On the cathodic side, this potential range is typically limited by the re-28 ductive desorption of thiol-SAMs from the Au substrate, which is commonly 29 described by the simple reaction [ 
73
This work examines the unusual desorption behavior of the highly ordered 74 araliphatic thiol monolayers using previously characterized SAMs of (4-(4-
75
(4 pyridyl)phenyl)phenyl)methanethiol (PyPP1) and 2-(4-(4-(4-pyridyl)phe- The ratio of the amplitude reflection coefficients r p and r s for p-and spolarized light, respectively, was analyzed using a perturbation approach [51] .
The perturbation parameter J 1 is related to the transition of the dielectric function ǫ s (z) of the interfacial region perpendicular to the interface in zdirection,
For layer and layer systems with a total thickness small compared to the λ, ρ is expanded to first order around a step profile in the dielectric function
where
Here,
is the wavevector component parallel to the interface at which a plane wave impinges under an angle of θ 1 , while 
Sum-Frequency-Generation Spectroscopy (SFG)

139
The SFG measurements were performed on a home-built SFG spectrom- 
with
where χ
NR is the second-order susceptibility of the metallic substrate. The 140 resonant contribution of the second-order susceptibility χ Section 3.3) indicate that the C2/C'2 peak is related to a diffusion-controlled 245 reaction at the corresponding peak potential. On the other hand, the area 246 under the C1/C'1 peak (i.e. the charges) is almost independent of the scan 247 rate, as expected for a peak purely related to desorption.
248
The CV results show that the main body of the monolayer desorbs from 
Ellipsometry
264
Taking a look at the corresponding ellipsometry data, a stable and con- an organic layer of a thickness of ∼1.5 nm, consistent with an intact SAM.
268
The wavelength-dependence of the data is mainly given by the wavelength- C2 and C'2 peaks in the CVs can therefore be related to the evolution of H 2 .
362
Because in this peak, the HER is significantly faster than on bare Au, the 363 term "rapid HER" will be used here to described this special kind of HER.
364
In order to investigate the relationship between HER kinetics and SAM 
Discussion of rapid HER origin
443
The combination of the voltammetric and spectroscopic results obtained in voltammograms (Fig. 3) pared to the first desorption-related peak when the CVs were recorded with 512 a lower scan rate (comparing Fig. 2a and Fig. 3a ). Altogether these observa- without covalent bond to the electrode.
516
The above-stated arguments lead to models for the overall desorption 517 mechanism of the investigated thiols. First, consider the desorption of PyPP1. of Reaction 3? In the following, several possible models will be discussed.
536
The overall model is schematically summarized in Fig. 6 . 
578
On the other hand, if the organic layer does not lose its two-dimensional 579 order after desorption, as observed here, Na + (aq) will be present in a hydrated 580 form between the negatively charged thiolate and the negatively polarized 581 Au surface (Fig. 6b) . This additional layer of hydrated positive ions in the 582 gap between the organic layer and the Au surface is suggested here to lead 583 to an optimum pre-orientation of water for a participation in the HER, and 584 consequently higher HER rates (Fig. 6c) . The ideal orientation of water 585 needed for participation in the HER is not known. Two possible candidates 586 are marked in Fig. 6c , though to achieve direct experimental evidence is 587 difficult.
588
The suggested model for the catalysis of HER -though speculative at 
631
The results imply that the presence of a highly ordered adsorbed layer of 632 non-redox active species can increase, rather than decrease, the rate of an 
